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There 1s provided a rotating split tubing hanger, including:
a mandrel having a bore therein and a mandrel exterior
surface, the mandrel attachable to a tubing string; a housing,
sleeve mountable on the exterior surface of the mandrel, the
mandrel being rotatable relative to the housing sleeve, and
the housing sleeve comprising a housing sleeve exterior
surface; and an outer sleeve removably mountable on the
housing sleeve exterior surface, the outer sleeve comprising
an outer sleeve exterior support surface engageable with a
tubing head.
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ROTATING SPLIT TUBING HANGER

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a national stage application under 35
U.S.C. 371 and claims the benefits of PCT Application No.
PCT/CA2016/050518 having an international filing date of
5> May 2016, which designated the United States, which PCT
application claimed the benefit of U.S. Provisional Patent
Application No. 62/157,208, filed May 3, 2015, the disclo-

sures of which are incorporated herein by reference.

TECHNICAL FIELD

The 1invention relates to rotating tubing hangers and more
particularly to split tubing hangers.

BACKGROUND

Tubing hangers are used to suspend a tubing string in a
hydrocarbon well from a tubing head, which may either be
part of the wellhead or mounted above the wellhead. A
tubing hanger generally supports the weight of the tubing
string, and prevents the tubing string from being raised out
from the wellbore. Tubing hangers restrict the tubing string
from being positioned above the well head. Thus to perform
service on the tubing string, the tubing hanger must be
removed, a costly and time consuming endeavour.

Split tubing hangers are also used to suspend a tubing
string 1n a hydrocarbon well from the tubing head. A split
tubing hanger generally supports the weight of the tubing
string, but does not prevent the tubing string from being
raised out from the wellbore. The split tubing hanger
includes one piece mandrel that has a removable tubing
outer sleeve that 1s connected and pinned 1 place. The split
tubing hanger thus allows the tubing string to be lowered
below the well head to do service work, which typically
requires rotating, circulating and reciprocating with the split
tubing hanger portion of the tubing string.

SUMMARY

According to an embodiment of the imnvention, a rotating
split tubing hanger 1s provided including a mandrel, a
housing sleeve for bearing axial and rotary loads, and an
outer sleeve removably mounted to the mandrel. The outer
sleeve has a support surface that extends radially outward
relative to the mandrel, the support surface being sized to
engage a tubing head and support the mandrel against
downward axial movement. A housing sleeve inner surface
1s provided between the mandrel and the housing sleeve, the
housing sleeve mner surface supporting bearings permitting,
rotation of the mandrel relative to the housing sleeve and
outer sleeve.

According to another aspect, the housing sleeve may have
a 1irst connecting portion, and the outer sleeve has a second
connecting portion on an inner surface of the outer sleeve
that 1s complementary to the first connecting portion.

According to another aspect, the first and second con-
necting portions may include first and second threaded
portions, respectively. The outer sleeve may include stops
that engage the housing sleeve to prevent relative rotation of
the first and second threaded portions. The outer sleeve may
be removable from the housing sleeve and mandrel, and may
be mterchangeable with other tubing well heads.
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According to another aspect, the housing sleeve inner
surface may support one or more bearing races. The bearing
races may be housed within the housing sleeve and/or the
mandrel.

According to another aspect, the rotating split tubing
hanger may further include a rotational control element,
such as a ratchet, positioned at the mandrel and the housing
sleeve that permits rotation of the mandrel mn a single
direction relative to the outer sleeve.

According to another aspect, the outer sleeve may have an
outer surface adapted to form a positive seal against pressure
when 1nstalled 1n the tubing head.

According to another aspect, there 1s provided a method
of hanging tubing 1n a hydrocarbon well, the method 1nclud-
ing the steps of: using a rotating split tubing hanger as
described herein, connecting the mandrel to a tubing string
and 1inserting the tubing string into the hydrocarbon well
such that the rotating split tubing hanger 1s supported by a
tubing head; permitting the mandrel to rotate with the tubing
string; lifting the rotating split tubing hanger out of engage-
ment from the tubing head; disconnecting the outer sleeve
from a housing sleeve and/or mandrel; and lowering the
housing sleeve and/or mandrel and the tubing string into the
hydrocarbon well.

According to another aspect, the method may further
include the step of disconnecting an outer sleeve from the
housing sleeve and/or mandrel when the mandrel 1s above
the tubing head, thereby providing access to the tubing string
below the tubing head. The outer sleeve may be replaced by
a protective sleeve to prevent damage to the threading
during service operations. Maintenance may be performed
with the tubing string after removal of the outer sleeve.

According to another embodiment of the invention a
rotating split tubing hanger 1s provided including: a mandrel;
an outer sleeve removably mounted to a housing sleeve, the
outer sleeve having a support surface that extends radially
outward relative to the housing sleeve, the support surface
being si1zed to engage a tubing head and support the mandrel
against downward axial movement; and wherein the housing
sleeve 1nner surtace 1s configured to permit rotation of the
mandrel relative to the housing sleeve and outer sleeve.

According to another aspect, the rotating split tubing
hanger may include a stop that 1s engageable with the
housing sleeve to prevent relative rotation of the first and
second threaded portions.

According to another aspect, the mandrel may be one
piece.

According to another embodiment of the invention a
rotating split tubing hanger 1s provided, including: a mandrel
having a bore therein and a mandrel exterior surface, the
mandrel attachable to a tubing string; a housing sleeve
mountable on the exterior surtace of the mandrel, the
mandrel being rotatable relative to the housing sleeve, and
the housing sleeve including a housing sleeve exterior
surface; and an outer sleeve removably mountable on the
housing sleeve exterior surface, the outer sleeve including an
outer sleeve exterior support surface engageable with a
tubing head. The outer sleeve may include an outer sleeve
interior surface reversibly mateable with the housing sleeve
exterior surface. One or more bearings may be positioned
between the mandrel and the housing sleeve to facilitate
rotation of the mandrel within the housing sleeve. The one
or more bearings may include one or more bearing races.

According to another aspect, a rotation control assembly
may be positioned between the mandrel and the housing
sleeve for limiting rotation of the mandrel relative to the
housing sleeve to a single direction. The rotation control
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assembly may include a ratchet assembly. The ratchet
assembly may include a first control surface attached to the
mandrel and a second control surface attached the housing
sleeve, the first and second control surfaces configured to
rotate only 1n a single direction only with respect to each
other when the first and second control surfaces are engaged.
The first and second control surfaces may include interlock-
ing teeth with a sloped side and a vertical side, rotation being
allowed 1n one direction by the sloped sides sliding along
cach other, while the vertical sides engage and prevent
rotation 1n the other direction. Alternatively, the second
control surface may include a pin. The rotation control
assembly may include a spring that exerts a biasing force
against the first control surface towards the second control
surface.

According to another aspect, the outer sleeve interior
surface and the housing sleeve exterior surface may include
respective first and second threaded portions. The rotating,
split tubing hanger may include rotational stops mounted on
the outer sleeve that are engageable with the housing sleeve
to prevent relative rotation of the first and second threaded
portions. The mandrel may be one piece and further include
an upper portion having internal tubing string pickup
threads. The mandrel may include a lower portion having
threads for engaging the tubing string.

According to another aspect the outer sleeve exterior
support surface may extend radially outward relative to the
mandrel to support the tubing hanger against downward
axial movement when the outer sleeve exterior support
surface engages the tubing head.

According to another embodiment of the invention, a
rotating split tubing hanger for rotatably suspending a tubing,
string within a well having a tubing head and downhole
pump situated within the well 1s provided, including: a
mandrel having a bore therein and an exterior surface, the
mandrel configured to be operatively attached to the tubing
string so that the bore 1s 1n fluid communication with an
interior of the tubing string; a housing sleeve mountable on
the exterior surface of the mandrel, the mandrel being
rotatable relative to the housing sleeve so that a rotational
torque applied to the tubing string through operation of the
downhole pump 1s transferred to the mandrel and the man-
drel 1s rotated with respect to the housing sleeve, and the
housing sleeve includes a housing sleeve exterior surface;
and an outer sleeve removably mountable on the housing
sleeve, the outer sleeve having a first connecting portion
formed on an interior surface of the outer sleeve, the first
connecting portion configured to reversibly mate with a
second connecting portion formed on an exterior surface of
the housing sleeve, and the outer sleeve further including an
exterior support surface that 1s configured to engage the
tubing head and support the tubing string against downward
axial movement.

According to another aspect, the rotating split tubing
hanger may mclude one or more bearings positioned
between the mandrel and the housing sleeve, the one or more
bearings facilitating rotation of the mandrel within the
housing sleeve. The one or more bearings may include one
Or more bearing races.

The rotating split tubing hanger may include a ratchet
having first and second control surfaces, the first control
surtace including teeth with a sloped side and a vertical side,
and the second control surface including at least one pin,
such that rotation 1s allowed 1n one direction by the sloped
side sliding along the pin, while the vertical side engages the
pin and prevents rotation in the other direction.
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According to another embodiment of the invention, a
method of rotatably suspending a tubing string within a well

containing a downhole pump 1s provided, the method
including: attaching a mandrel to the tubing string and
inserting the tubing string into the well; permitting rotation
of the mandrel with respect to a housing sleeve mounted to
the mandrel so that a rotational torque applied to the tubing
string through the operation of the downhole pump 1s
transferred to the mandrel; removably attaching an outer
sleeve to the housing sleeve using a first connecting portion
formed on an interior surface of the outer sleeve, the first
connection portion configured to reversibly mate with a
second connecting portion formed on an exterior surface of
the housing sleeve; and suspending the tubing string from
the tubing head with the outer sleeve, the outer sleeve having
an exterior support surface that 1s configured to engage a
tubing head of the well and support the tubing string against
downward axial movement.

According to another aspect, the first and second con-
necting portions may include first and second threaded
portions, respectively, which are fitted together by rotation
of the outer sleeve with respect to the housing sleeve. The
rotation of the mandrel can be limited with respect to the
housing sleeve to a single direction only.

According to another aspect, the well can be accessed for
servicing by lifting the split tubing hanger out of engage-
ment with a tubing head of the well, disconnecting the outer
sleeve from the housing sleeve by separating the first
connecting portion from the second connecting portion, and
lowering the mandrel, the housing string, and the tubing
string 1nto the well. A protective sleeve may be provided to
prevent thread damage to the housing sleeve after discon-
necting the outer sleeve from the housing sleeve.

According to another aspect, a rotational indicator may be
provided, which may be a magnet positioned 1n a ring on the
mandrel.

In other aspects, the features described above may be
combined together 1n any reasonable combination as will be
recognized by those skilled in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features will become more apparent from
the following description 1n which reference 1s made to the
appended drawings, the drawings are for the purpose of
illustration only and are not intended to be 1n any way
limiting, wherein:

FIG. 1 1s a cross sectional view of a tubing string
according to an embodiment of the invention.

FIG. 2 1s a cross sectional view of a tubing string
according to an embodiment of the mvention including a
centralizer.

FIG. 3 1s a perspective view of an embodiment of a
rotating split tubing hanger according to the invention.

FIG. 4 1s a cross sectional view of the rotating split tubing,
hanger of FIG. 3.

FIG. 5 1s a partially cutaway side elevation view of the
rotating split tubing hanger of FIG. 3.

FIG. 6 1s a top plan view of the rotating split tubing hanger
of FIG. 3.

FIG. 7 1s a partially cutaway perspective view ol an
alternative embodiment of a rotating split tubing hanger
according to the mvention with a clutch.

FIG. 8 15 a cross sectional view of the rotating split tubing,
hanger of FIG. 7.

FIG. 9 1s a partially cutaway side elevation view of the
rotating split tubing hanger of FIG. 7.
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FIG. 10 1s a top plan view of the rotating split tubing
hanger of FIG. 7.

FIG. 11 1s a side view of an embodiment of the imnvention
including a protective sleeve.

FIG. 12 15 a side view of an embodiment of the invention
including a magnetic ring.

FIG. 13 1s a cross-sectional side view of the rotating split
tubing hanger of FIG. 4, showing a portion thereot 1n detail.

FIG. 14 15 a cross sectional side view of the rotating split
tubing hanger of FIG. 8, showing a portion thereot 1n detail.

DETAILED DESCRIPTION

A detailed description of one or more embodiments of the
invention 1s provided below along with accompanying fig-
ures that illustrate the principles of the invention. The
invention 1s described 1n connection with such embodi-
ments, but the mvention 1s not limited to any embodiment.
The scope of the invention 1s limited only by the claims and
the mmvention encompasses numerous alternatives, modifi-
cations and equivalents. Numerous specific details are set
forth 1n the following description 1 order to provide a
thorough understanding of the invention. These details are
provided for the purpose of example and the invention may
be practiced according to the claims without some or all of
these specific details. For the purpose of clarity, technical
material that 1s known 1n the technical fields related to the
invention has not been described 1n detail so that the
invention 1s not unnecessarily obscured.

The term “invention” and the like mean *““the one or more
inventions disclosed 1n this application”, unless expressly
specified otherwise.

The terms “an aspect”, “an embodiment”, “embodiment™,
“embodiments”, ‘“the embodiment”, “the embodiments”,
“one or more embodiments”, “some embodiments”, “certain
embodiments”, “one embodiment™, “another embodiment”
and the like mean “one or more (but not all) embodiments
of the disclosed invention(s)”, unless expressly specified
otherwise.

The term ““variation” of an invention means an embodi-
ment of the ivention, unless expressly specified otherwise.

A reference to “another embodiment” or “another aspect”
in describing an embodiment does not imply that the refer-
enced embodiment 1s mutually exclusive with another
embodiment (e.g., an embodiment described before the
referenced embodiment), unless expressly specified other-
wise.

The terms “including”, “comprising” and variations
thereol mean “including but not limited to”, unless expressly
specified otherwise.

The terms “a”, “an’ and “the” mean “one or more”, unless
expressly specified otherwise. The term “plurality” means
“two or more”, unless expressly specified otherwise. The
term “herein” means “in the present application, including,
anything which may be incorporated by reference”, unless
expressly specified otherwise.

The term “e.g.” and like terms mean “for example™, and
thus does not limit the term or phrase it explains.

The term “respective” and like terms mean “taken indi-
vidually”. Thus 1f two or more things have “respective”
characteristics, then each such thing has 1ts own character-
1stic, and these characteristics can be different from each
other but need not be. For example, the phrase “each of two
machines has a respective function” means that the first such
machine has a function and the second such machine has a
function as well. The function of the first machine may or

may not be the same as the function of the second machine.
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6

Where two or more terms or phrases are synonymous
(e.g., because of an explicit statement that the terms or
phrases are synonymous), instances of one such term/phrase
does not mean instances of another such term/phrase must
have a different meaning. For example, where a statement
renders the meaning of “including™ to be synonymous with

Y

including but not limited to”, the mere usage of the phrase

Y

including but not limited to” does not mean that the term
“including” means something other than “including but not
limited to™.

Neither the Title (set forth at the beginning of the first
page of the present application) nor the Abstract (set forth at
the end of the present application) 1s to be taken as limiting
in any way the scope of the disclosed invention(s). An
Abstract has been included 1n this application merely
because an Abstract of not more than 150 words 1s required
under 37 C.FR. Section 1.72(b) or similar law in other
jurisdictions. The title of the present application and head-
ings of sections provided in the present application are for
convenience only, and are not to be taken as limiting the
disclosure 1n any way.

Numerous embodiments are described 1n the present
application, and are presented for illustrative purposes only.
The described embodiments are not, and are not intended to
be, limiting 1 any sense. The presently disclosed inven-
tion(s) are widely applicable to numerous embodiments, as
1s readily apparent from the disclosure. One of ordinary skill
in the art will recognize that the disclosed invention(s) may
be practiced with various modifications and alterations, such
as structural and logical modifications. Although particular
features of the disclosed invention(s) may be described with
reference to one or more particular embodiments and/or
drawings, 1t should be understood that such features are not
limited to usage in the one or more particular embodiments
or drawings with reference to which they are described,
unless expressly specified otherwise.

A rotating split tubing hanger generally identified by
reference numeral 10, will now be described with reference
to FIGS. 1 through 14.

Referring to FIGS. 1 and 2 there 1s shown 1n cross-section
of an o1l well according to the invention 1n production mode.
The well includes a well casing extending from the surface
of the ground down into the o1l bearing strata. The casing
maintains the well 1n an open condition and prevents caving
and sloughing of material into the well. Tubing string 2 1s
situated within the casing and i1s hung within the well by
rotating split tubing hanger 10. A variety of different types
of production equipment may be positioned upon the well-
head above rotating split tubing hanger 10, including well
head drive 106. Pump rod 9 extends from drive 106 through
tube string 2.

Tubing drain 112 is positioned 1n tubing string 2 below
rotating split tubing hanger 10. Cross over adaptor 114 1s
positioned just above pump 6, which 1s above rotor tag bar
8. Tubing string 2 ends at tail joint 126. Alternatively, and as
shown 1n FIG. 2, a rotating tubing centralizer 228 may be
positioned above tubing drain 112 and a second rotating
tubing centralizer 228 below pump 6.

Downhole pump 6 (which may be a progressive cavity,
rotary, screw or other form of pump) 1s connected to the
lower end of production tubing string 2. Pump 6 may include
stator 7 and rotor 8 that 1s turned by means of a rotating
pump rod 9 extending from a surface drive system down
through the production tubing string 2 (although it will be
appreciated that other forms or methods of operating the
pump could also be employed while remaining within the

scope of the invention).
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As the rotor 8 1n pump 6 1s turned by pump rod 9, an
clement of rotational torque (which can vary but may be as
high as 3000 foot-pounds) 1s imparted to the stator 7, which
will 1n turn be transmitted to the tubing string 2 to rotating
split tubing hanger 10. Rotating split tubing hanger 10 uses
that rotational energy applied to the tubing string 2 to permait
the string 2 to rotate so that erosion and wear of the string
2 1s evenly distributed about its inner surface. Through
harnessing the rotational energy applied to the tubing string,
2, rotating split tubing hanger 10 does not need to rely upon
external sources of mechanical, hydraulic or electrome-
chanical power.

Referring to FIGS. 3, 4 and 13, rotating split tubing
hanger 10 has a mandrel 12, which 1s connectable to tubing,
string 2 which 1s insertable into a well bore, and an outer
sleeve 16 that i1s removably and rotatably mounted to
mandrel 12 and housing sleeve 29. Between mandrel 12 and
outer sleeve 1s 16 1s housing sleeve 29 that has a housing
sleeve inner surface 14 adjacent to mandrel 12, and a
connecting portion 20 that 1s removably connectable to outer
sleeve 16. As configured, housing sleeve 29 allows mandrel
12 to rotate within outer sleeve 16, while still allowing outer
sleeve 16 to be removable relative to mandrel 12 and
housing sleeve 29.

Referring to FIG. 4, connecting portion 20 1s a threaded
section on the outer surface of housing sleeve 29 and outer
sleeve 16 has a complementary connecting portion 22 on an
inner surface that 1s removably engageable with connecting
portion 20. Referring to FIG. 3, outer sleeve 16 may have
stops 24 that prevent rotation of the outer sleeve 16 relative
to housing sleeve 29. As shown, stops 24 are set screws that
engage engagement surface 32 to prevent rotation of outer
sleeve 16 relative to housing sleeve 29 once installed. Other
types of locks may also be used to prevent relative move-
ment of housing sleeve 29 and outer sleeve 16. Mandrel 12
and outer sleeve 16 are configured such that, once outer
sleeve 16 1s threaded onto connecting portion 20 and set
screws 24 installed, rotating split tubing hanger 10 1s capable
of bearing the load of tubing string 2 that may be connected
below rotating split tubing hanger 10.

Outer sleeve 16 has a support surface 18 that acts as a load
bearing shoulder and extends radially outward relative to
housing sleeve 29 and mandrel 12. Support surface 18 1s
s1zed to engage a tubing head 132, as shown 1n FIGS. 1 and
2, 1n order to support housing sleeve 29, mandrel 12 and the
attached tubing string 2 against downward axial movement.
As there are a varniety of designs for the wellhead equipment
at surface, the term “tubing head” 1s used 1n a broad sense
to include any device from which a tubing string may be
hung or supported.

Referring to FIG. 13, rotating split tubing hanger 10
allows an attached tubing string to rotate as the well 1s being
produced. This 1s accomplished by providing housing sleeve
inner surface 14 on housing sleeve 29 means to allow
rotation of mandrel 12. Rotating split tubing hanger 10
includes bearings 26 and 27 that permit rotational movement
of mandrel 12 relative to outer sleeve 16 and housing sleeve
29. Bearings 26 and 27, as shown 1n FIGS. 13 and 14, are
housed between housing sleeve 29 and mandrel 12, and
include a thrust bearing race 26 to support the axial load and
a radial bearing race 27 to support against radial loads.
Thrust bearing 26 may be a taper thrust bearing 26a, as
shown 1n FIG. 13, or a flat face thrust bearing 265 as shown
in FIG. 14. This configuration allows outer sleeve 16 to be
secured to housing sleeve 29, and allows mandrel 12 to
rotate relative to housing sleeve 29 while ensuring outer
sleeve 16 does not move axially relative to mandrel 12. The
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relative movement of mandrel 12 to housing sleeve inner
surface 14 of housing sleeve 29 may be accomplished 1n
various ways, and that the arrangement of the bearings and
support surfaces may be reconfigured by those skilled 1n the
art. Outer sleeve 16 may include opemings 214, as shown 1n
FIG. 6, shaped and sized to receive a tool and allow for
rotation or removal of outer sleeve 16.

Rotating split tubing hanger 10 may also be configured to
rotate 1 a single direction. In order to accomplish this,
rotating split tubing hanger 10 may be provided with a
ratchet 158 that controls the direction of rotation of mandrel
12 to a single direction. As shown 1n FIGS. 5, 7,9, 13, and
14, spring 154 1s used to energize ratchet 158. Ratchet 158
has a first engagement surface 300 carried by housing sleeve
29, and a second engagement surface, such as pins 54, as
shown 1 FIGS. 13 and 14, positioned on mandrel 12.
Engagement surface 300 has teeth with a sloped side and a
vertical side, such that rotation 1s permitted in one direction
by the sloped sides sliding along pins 54, while the vertical
side engages pins 54 which prevents rotation of mandrel 12
in the other direction. While this provides a relatively flat
profile that takes little space between mandrel 12 and
housing sleeve inner surface 14, other rotational control
devices may also be used.

Referring to FIGS. 7 through 10, rotating split tubing
hanger 10 may also be designed with a self-alignment
locking clutch 34 that 1s carried by mandrel 12. Clutch 34
extends out above outer sleeve 16 such that it may be
engaged from above. Clutch 34 allows mandrel 12 to be
rotated by a user or locked against rotation, as required.

Mandrel 12 may be one piece and allows torque from the
top to bottom of tubing string 2 and does not swivel.
Mandrel 12 may rotate at any rate of rotation as provided by
the torque, but as described above the rotation may be
controlled to occur in only one direction. The rate of rotation
of mandrel 12 may be controlled or uncontrolled.

Outer sleeve 16 may be configured to permit engagement
with one or a plurality of different types of tubing head
profiles, and provide access to a wellbore. Outer sleeve 16
may be replaceable to allow different configurations of outer
sleeves to be attached to housing sleeve 29 and mandrel 12,
depending on the requirements of the situation.

Retferring to FIG. 12, Rotating split tubing hanger may
have a rotational indicator or counting device, such as
magnetic ring 200 position on mandrel 12. Magnetic ring
200 comprises at least one magnet 205, which create a
magnetic field measured by a sensor positioned on the

casing which can determine when a rotation of mandrel 12
has occurred and record or transmit that occurrence on the
surface.

In use, mandrel 12 1s attached to tubing string 2 and the
tubing string 2 inserted into the well, thereby permitting
rotation of mandrel 12 with respect to housing sleeve 29
mounted on mandrel 12 so that a rotational torque applied to
tubing string 2 through the operation of the downhole pump
1s transferred to mandrel 12 and mandrel 12 1s rotated with
respect to the housing sleeve 29 allowing rotation of the
tubing string 2. Outer sleeve 16 can be connected to housing
sleeve 29 using connecting portions 20, 22; and tubing string
2 suspended from the tubing head with outer sleeve 16,
using support surface 18.

The well can be accessed for servicing by lifting tubing
hanger 10 out of engagement with the tubing head, then
disconnecting outer sleeve 16 from housing sleeve 29 by
separating the connecting portions 20, 22. Protective sleeve
400, as shown 1n FIG. 11, can then be placed on housing
sleeve 29 and mandrel 12, then housing sleeve 29 and tubing
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string 2 can be lowered into the well, following which
maintenance can be performed with tubing string 2. The
maintenance may include rotating the complete tubing
string, circulating fluid or gas through the tubing string
and/or torqueing through the tubing string up to the maxi-
mum torque the tubing string will permat.

Further, in the methods taught herein, the various acts
may be performed in a different order than that illustrated
and described. Additionally, the methods can omit some
acts, and/or employ additional acts.

These and other changes can be made to the present
systems, methods and articles 1n light of the above descrip-
tion. In general, i the following claims, the terms used
should not be construed to limit the mnvention to the specific
embodiments disclosed 1n the specification and the claims,
but should be construed to include all possible embodiments
along with the full scope of equivalents to which such claims
are entitled. Accordingly, the mnvention 1s not limited by the
disclosure, but 1nstead its scope 1s to be determined entirely

by the following claims.

What 1s claimed 1s:

1. A rotating split tubing hanger for suspending a tubing
string from a tubing head disposed on a producing well with
a downhole pump disposed therein, the rotating split tubing
hanger comprising:

a mandrel having an exterior surface, and further com-
prising an upper end and a lower end, the lower end
configured for operatively coupling to the tubing string;

a housing sleeve mounted on the exterior surface of the
mandrel, the housing sleeve disposed concentrically
around the upper end of the mandrel;

an outer sleeve removably mounted on the housing
sleeve, the outer sleeve being removably received over
a top end of the housing sleeve, the outer sleeve
disposed concentrically around both the top end of the
housing sleeve and the upper end of the mandrel, the
outer sleeve having a support surface that extends
radially outward relative to the housing sleeve and
forms a shoulder having a larger outer diameter than the
housing sleeve, the support surface being sized to
engage the tubing head and support the mandrel against
downward axial movement; and

wherein the housing sleeve mner surface 1s configured to
permit continuous rotation of the mandrel and the
tubing string, when the tubing string 1s operatively
coupled to the mandrel, relative to the housing sleeve
and the outer sleeve as rotational torque 1s applied to
the tubing string due to operation of the downhole
pump.

2. The rotating split tubing hanger of claim 1, wherein the
housing sleeve comprises a first connecting portion, and the
outer sleeve comprises a second connecting portion on an
inner surface of the outer sleeve that 1s complementary to the
first connecting portion.

3. The rotating split tubing hanger of claim 2, wherein the
first and second connecting portions comprises first and
second threaded portions, respectively.

4. The rotating split tubing hanger of claim 3, wherein the
outer sleeve comprises a stop that 1s engageable with the
housing sleeve to prevent relative rotation of the first and
second threaded portions.

5. The rotating split tubing hanger of claim 1, wherein the
housing sleeve 1nner surface supports one or more bearing,
races.

6. The rotating split tubing hanger of claim 5, wherein the
bearing races are housed between the housing sleeve and the
mandrel.
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7. The rotating split tubing hanger of claim 1, further
comprising a rotational control element between the mandrel
and the housing sleeve that permits rotation of the mandrel
only 1n a single direction relative to the outer sleeve.

8. The rotating split tubing hanger of claim 7, wherein the
rotational control element 1s a ratchet.

9. The rotating split tubing hanger of claim 1, wherein the
outer sleeve has an outer surface adapted to form a positive
seal against pressure when 1nstalled in the tubing head.

10. The rotating split tubing hanger of claim 1, wherein
the mandrel 1s one piece.

11. The rotating split tubing hanger of claim 1, further
comprising a rotational indicator.

12. The rotating split tubing hanger of claim 11, wherein
the rotational indicator 1s a magnet positioned on the man-
drel positioned 1n a ring on the mandrel.

13. A method of hanging tubing, the method comprising
the steps of:

providing a rotating split tubing hanger as claimed 1n
claim 1;

connecting the mandrel to the tubing string and 1nserting,
the tubing string into the producing well such that the
rotating split tubing hanger i1s supported by the tubing
head;

permitting the mandrel to rotate with the tubing string;

lifting the rotating split tubing hanger out of engagement
from the tubing head;

disconnecting the outer sleeve from the housing sleeve;
and

lowering the mandrel, housing sleeve, and the tubing
string into the producing well.

14. The method of claim 13, further comprising the step
of when the rotating split tubing hanger 1s above the tubing
head and removed from the housing sleeve, providing access
to the tubing string in a well bore below the tubing head.

15. The method of claim 13 further comprising connect-
ing a protective sleeve to the housing sleeve after discon-
necting the outer sleeve from the housing sleeve.

16. The method of claim 13 further comprising perform-
ing maintenance with the tubing string.

17. The method of claam 16 wherein the maintenance
comprises at least one of: rotating the tubing string; circu-
lating a gas or fluid through the tubing string; and

torqueing through the tubing string.

18. A rotating split tubing hanger for suspending a tubing
string from a tubing head disposed on a producing well with
a downhole pump disposed therein, the rotating split tubing
hanger comprising:

a mandrel having a bore therein and a mandrel exterior
surface, the mandrel further comprising an upper end
and a lower end, the lower end of the mandrel attach-
able to the tubing string;

a housing sleeve mountable on the exterior surface of the
mandrel, the housing sleeve disposed concentrically
around the upper end of the mandrel, the mandrel and
the tubing string, when attached to the lower end of the
mandrel, being continuously rotatable relative to the
housing sleeve as rotational torque 1s applied to the
tubing string due to operation of the downhole pump,
and the housing sleeve comprising a housing sleeve
exterior surface; and

an outer sleeve removably mountable on the housing
sleeve exterior surface, the outer sleeve being remov-
ably received over a top end of the housing sleeve, the
outer sleeve disposed concentrically around both the
top end of the housing sleeve and the upper end of the
mandrel, the outer sleeve comprising an outer sleeve
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exterior support surface engageable with the tubing
head, the exterior support surface forming a shoulder
having a larger outer diameter than the housing sleeve.

19. The rotating split tubing hanger of claim 18, wherein
the outer sleeve further comprises an outer sleeve interior 5
surface reversibly mateable with the housing sleeve exterior
surface.

20. The rotating split tubing hanger of either claim 18,
turther comprising one or more bearings positioned between
the mandrel and the housing sleeve to facilitate rotation of 10
the mandrel within the housing sleeve.
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